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(54) Bicycle hub assembly 

(57) A bicycle wheel basically has a central hub as- 
sembly 12, a plurality of spokes extending outwardly 
from the central hub assembly 12 and an annular rim 
coupled to the outer ends of the spokes for supporting 
a tire. The central hub assembly 12 has a hub axle 30, 
a hub unit 32, a freewheel 34 and a sprocket assembly 
36 with a plurality of sprockets 91-99. The hub axle 30 
has a centre axis A extending between a first frame 
mounting end 30a and a second frame mounting end 
30b. The hub unit 32 has a hub body 50, a first spoke 
mounting portion 52a, a second spoke mounting portion 
52b and an interior passageway. The first spoke mount- 
ing portion 52a is located adjacent a first end of the hub 
body 50. The second spoke mounting portion 52b is lo- 
cated adjacent a second end of the hub body 50. The 
interior passageway extends through the hub body 50 
with the hub axle 30 being rotatably supported therein. 
The freewheel 34 is operatively coupled between the 
first end of the hub axle 30 and the first end of the hub 
body 50. The sprockets 91-99 are coupled to the free- 
wheel 34 and axially spaced apart along the freewheel 
34. The first spoke mounting portion 52a has a recess 
53 that receives inner portions of the freewheel 34 and 
the sprocket assembly 36 therein. The first spoke 
mounting portion 52a is also at least partially located in 
a radial center portion of one of the sprockets 91-99. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention generally relates to a bicycle 
wheel having a hub axle adapted to be mounted to a 
bicycle frame, a hub body rotatably supported on the 
hub shaft, an annular rim and a plurality of spokes ex- 
tending inwardly from the rim to the hub body. More spe- 
cifically, the present invention relates to the hub of the 
bicycle wheel with a freewheel being provided axially on 
one side of the hub body. 

2. Background Information 

[0002] Bicycling is becoming an increasingly more 
popular form of recreation as well as a means of trans- 
portation. Moreover, bicycling has also become a very 
popular competitive sport for both amateurs and profes- 
sionals. Whether the bicycle is used for recreation, 
transportation or competition, the bicycle industry is 
constantly improving the various components of the bi- 
cycle. One particular component of the bicycle that has 
been extensively redesigned over the past years is the 
rear bicycle hubs. Rear bicycle hubs are constantly be- 
ing redesigned to be lightweight yet more durable and 
stronger. Moreover, rear bicycle hubs have been rede- 
signed over the years to have more sprockets or gears. 
In particular, most of today's bicycles have at least sev- 
en sprockets. Moreover, some bicycles even have nine 
sprockets. There are demands for a simplified mounting 
structure and easy mounting method. 
[0003] One popular form of drive train for a bicycle in- 
cludes utilizing a plurality of sprockets that are mounted 
on the hub of the rear bicycle wheel. During pedaling, 
the bicycle chain engages one of the rear sprockets to 
rotate the rear wheel. When bicycle rider stops pedaling, 
the rear wheel should be able to continue to rotate while 
the sprockets remain stationary. Accordingly, the rear 
hub is provided with a freewheel that has a one-way 
clutch. 

[0004] Freewheels are usually mounted on the rear 
hub of a bicycle for transmitting a driving force to the 
rear bicycle wheel in one rotation direction only. Free- 
wheels are used so that the bicycle can advance freely 
without any rotation of the pedals. Freewheels include 
boss type freewheels which are mounted on the boss of 
the rear hub by being screwed onto the rear hub, and 
freehub type freewheels which are fastened to the rear 
hub as integral parts of the rear hub. Both types of free- 
wheels are equipped with an outer tubular part, an inner 
tubular part which is installed radially inwardly of the out- 
er tubular part so that the inner tubular part is free to 
rotate relative to the outer cylinder part, and a one-way 
clutch which is installed between the outer tubular part 
and inner tubular part for transmitting the driving force 
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from the outer tubular part to the inner tubular part in 
one rotational direction only. The outer tubular part has 
a plurality of gears mounted thereon, while the inner tu- 
bular part is usually mounted on the rear hub of the bi- 
5 cycle. 

[0005] Splines are formed between the sprockets and 
boss to prohibit relative rotation therebetween positive- 
ly. Since this unit is used for the rear wheel of a bicycle, 
drive must be transmitted between the rear wheel axle 
10 and boss through a one-way mechanism. For this pur- 
pose, the boss is formed as an outer race of a one-way 
clutch, and the one-way clutch and inner race are dis- 
posed on an inner periphery of the boss. 
[0006] As the number of rear gears or sprockets have 
15 increased over the years, the freewheel has become 
larger and heavier. Moreover, with the increased 
number of gears or sprockets, a wider range of torque 
is being applied from the sprockets to the freewheel. In 
addition, the spoke mounting portions of the rear hub 
20 have gotten closer together as the number of rear gears 
or sprockets have increased over the years. This results 
in a less stable and a less rigid wheel. 
[0007] In view of the above, there exists a need for an 
improved rear hub assembly for a bicycle wheel which 
25 overcomes the above mentioned problems in the prior 
art. This invention addresses this need in the prior art 
as well as other needs, which will become apparent to 
those skilled in the art from this disclosure. 

30 SUMMARY OF THE INVENTION 

[0008] One object of the present invention is to pro- 
vide a rear hub assembly for a bicycle wheel that is more 
stable and more rigid relative to conventional rear hub 
35 assemblies with an equal number of gears or sprockets. 
[0009] Another object of the present invention is to 
provide a rear hub assembly for a bicycle wheel that has 
better performance in terms of strength and durability 
relative to conventional rear hub assemblies. 
40 [001 0] Still another object of the present invention is 
to provide a rear hub assembly with a freewheel that can 
support several sprockets in a compact manner. 
[0011] Yet another object of the present invention is 
to provide a freewheel that is relatively easy to assemble 
45 and relatively inexpensive to manufacture. 

[0012] The foregoing objects can be attained by pro- 
viding a bicycle wheel basically having central hub as- 
sembly, a plurality of spokes extending outwardly from 
the central hub assembly and an annular rim coupled to 
so the outer ends of the spokes for supporting a tire. The 
central hub assembly has a hub axle, a hub unit, a free- 
wheel and a plurality of sprockets. The hub axle has a 
center axis extending between a first frame mounting 
end and a second frame mounting end. The hub unit 
55 has a hub body, a first spoke mounting portion, a second 
spoke mounting portion and an interior passageway. 
The first spoke mounting portion is located adjacent a 
first end of the hub body. The second spoke mounting 
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portion is located adjacent a second end of the hub 
body. The interior passageway extends through the hub 
body with the hub axle being rotatably supported there- 
in. The freewheel is operatively coupled between the 
first end of the hub axle and the first end of the hub body. 5. 
The sprockets are coupled to the freewheel and axially 
spaced apart along the freewheel. The sprocket assem- 
bly has an inner portion recessed within a recess of the 
first spoke mounting portion. 

[0013] These and other objects, features, aspects 10 
and advantages of the present invention will become ap- 
parent to those skilled in the art from the following de- 
tailed description, which, taken in conjunction with the 
annexed drawings, discloses a preferred embodiment 
of the present invention. 15 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Referring now to the attached drawings which 
form a part of this original disclosure: 20 

Figure 1 is a side elevational view of a bicycle hav- 
ing a rear wheel with a bicycle hub assembly in ac- 
cordance with the present invention; 
Figure 2 is a side elevational view of the rear bicycle 25 
wheel with the bicycle hub assembly illustrated in 
Figure 1 in accordance with the present invention; 
Figure 3 is an edge elevational view of the rear bi- 
cycle wheel with the bicycle hub assembly illustrat- 
ed in Figures 1 and 2 in accordance with the present 30 
invention; 

Figure 4 is a partial, enlarged elevational view of the 
bicycle hub assembly in accordance with the 
present invention, with a portion of the hub body 
broken away for purposes of illustration; 35 
Figure 5 is a rear elevational view of the bicycle hub 
assembly in accordance with the present invention; 
Figure 6 is a partial exploded perspective view of 
the bicycle hub assembly in accordance with the 
present invention; 40 
Figure 7 is a rear elevational view of the bicycle hub 
unit in accordance with the present invention; 
Figure 8 is a side elevational view of the sprocket 
assembly for the bicycle hub assembly in accord- 
ance with the present invention; 45 
Figure 9 is a rear elevational view of the bicycle hub 
assembly in accordance with the present invention, 
with the upper portion illustrated in cross section; 
Figure 10 a partial, enlarged cross sectional view of 
the bicycle hub assembly in accordance with the so 
present invention; and 

Figure 11a partial, enlarged cross sectional view of 
a modified version of a bicycle hub assembly in ac- 
cordance with the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] Referring initially to Figure 1, a bicycle 10 is 
illustrated with a bicycle hub assembly 12 in accordance 
with the present invention. The bicycle 10 basically has 
a frame 1 4 with front and rear wheels 1 5 and 1 6 rotatably 
coupled thereto. A front fork 17 is coupled between the 
frame 14 and the front wheel 15 in a conventional man- 
ner. The front wheel 1 5 is turned by turning a handlebar 
18, which is fixedly coupled to the front fork 17. The rear 
wheel 16 is rotatably coupled to a rear portion of the 
frame 14. The frame 14 also has a seat 19 adjustably 
coupled to frame 14 and a drive train 20 for propelling 
bicycle 10. 

[0016] Since the parts of the bicycle 10 are well known 
in the art, the parts of the bicycle 1 0 will not be discussed 
or illustrated in detail herein, except as they are modified 
in accordance with the present invention. Moreover, var- 
ious conventional bicycle parts such as brakes, derail- 
leurs, additional sprockets, etc., which are not illustrated 
and/or discussed in detail herein, can be used in con- 
junction with the present invention. 
[0017] Turning now to Figures 2-4, the rear wheel 16 
basically includes the rear bicycle hub assembly 12 of 
the present invention, a plurality of outwardly extending 
spokes 24 and an annular rim 26 with a pneumatic tire 

28 coupled thereto in a conventional manner. In the il- 
lustrated embodiment, the rear wheel 16 has sixteen 
spokes 24 extending radially between the hub assembly 
12 and the annular rim portion 26. Of course, it will be 
apparent to those skilled in the art from this disclosure 
that the rear wheel 16 can have fewer or more spokes 
24 than illustrated if needed and/or desired. 

[0018] The rim 26 is constructed of a substantially rig- 
id material, such as those materials, which are well 
known in the art. For example, the rim 26 can be con- 
structed of any suitable metallic material, such as plated 
steel, stainless steel, aluminum, magnesium ortitanium, 
as well as other non-metallic materials, such as a carbon 
fiber composite, which can be utilized for a bicycle 
wheel. The rim 26 is relatively conventional. Therefore, 
rim 26 will not be discussed or illustrated in detail herein. 
[0019] Each of the spokes 24 has an outer end or 
spoke head coupled to rim 26 by reinforcement mem- 
bers or washers 29 and an inner threaded end coupled 
to the rear bicycle hub assembly 12 by spoke nipples 
24a and 24b. The reinforcement members or washers 

29 are designed to disperse the stresses applied to rim 
26 by spokes 24. Preferably, the inner ends of spokes 
24 are adjustable coupled to the rear bicycle hub as- 
sembly 12. More specifically, the inner ends of spokes 
24 are threadedly coupled to the rear bicycle hub as- 
sembly 12 by spoke nipples 24a and 24b. 

[0020] Referring now to Figures 5-10, the bicycle hub 
assembly 1 2 basically includes a hub axle 30, a hub unit 
32, a freewheel 34 and a sprocket assembly 36. The 
hub axle 30 rotatably supports the hub unit 32, the free- 
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wheel 34 and the sprocket assembly 36 about a center 
axis of rotation A by a pair of bearing assembl.es 38a 
and 38b. The hub axle 30 has a first frame mounting 
end 30a and a second frame mounting end 30b with the 
center axis A extending therebetween. 
[0021] As seen in Figures 5 and 6, the hub axle 30 is 
also preferably hollow with a quick release mechanism 
40 extending therethrough for coupling the rear wheel 
16 to the frame 14 in a conventional manner. The quick 
release mechanism 40 has a quick-release hub rod 41 
extending through the axial center of the hub axle 30 
with an adjusting nut 41a coupled to one end and a 
quick-release lever 41b coupled to other end. 
[00221 As seen in Figure 9, the first and second frame 
mounting ends 30a and 30b of hub axle 30 are threaded 
to receive a pair of nuts 42a and 42b. Nuts 42a and 42b 
hold bearing assemblies 38a and 38b, the hub body 50 
and the hub axle 30 together when the hub unit 32 is 
assembled. As mentioned above, the first and second 
bearing assemblies 38a and 38b rotatably support the 
hub body 50 on hub axle 30. As seen in Figures 9 and 
10 the bearing assembly 38a basically includes a plu- 
rality of balls 43a located between an inner race member 
44a and an outer race member 45a. Similarly, the bear- 
ing assembly 38b basically includes a plurality of baHs 
46b located between an inner race member 47b ^ and I an 
outer race member 48b. Since bearing assemblies 38a 
and 38b and are well know in the bicycle art, they will 
not be discussed or illustrated in detail herein. 
[0023] The hub unit 32 basically includes a hub body 
50 with a first spoke mounting portion 52a located adja- 
cent a first end of the hub body 50. a second spoke 
mounting portion 52b located adjacent a second end of 
the hub body 50 and a center tubular portion 52c ex- 
tending between the first and second ends of the hub 
body 50. An interior passageway 52d extends through 
the hub body 50 between the first and second ends of 
the hub body 50. The bearing assemblies 38a and 38b 
rotatably support the hub axle 30 within the interior pas- 
sageway 52d. The remaining parts of hub unit 32 are 
relatively conventional, and thus, the remaining parts o 
hub unit 32 will not be discussed or illustrated in detail 
hsrsin 

[00241 Preferably, the hub body 50 is formed as a one- 
piece, unitary member. It will be apparent to those skilled 

in the art that the hub body 50 can be constructed of any 
substantially rigid material, such as those materials 
which are known in the art. For example, the hub body 
50 can be constructed of any suitable metallic material, 
such as plated steel, stainless steel, aluminum, magne- 
sium ortitanium, as well as other non-metallic matenals, 
such as carbon fiber composite, ceramic or plasty 
Moreover, the first mounting portion 52a and the second 
mounting portion 52b could be constructed of different 
materials from the center tubular portion 52c of the hub 
body 50 as need and/or desired. 
[0025] The first spoke mounting portion 52a extends 
radially outwardly from the first end of the hub body 50, 



while second spoke mounting portion 52b extends radi- 
ally outwardly from the second end of the hub body 50. 
The second mounting portion 52b is different from the 
firstmounting portion 52a in that the freewheel 34 is cou- 
5 pled to the first mounting portion 52a. Each spoke 
mounting portion 52a and 52b has a plurality of spoke 
openings for coupling a plurality of spokes 24 thereto. 
[0026] Preferably, the first spoke mounting portion 
52a has eight spoke openings with four inner spoke 
10 openings 55a and four outer spoke openings ^56a 
Spoke openings 55a and 56a will be referred to he em 
as the first spoke openings. The first spoke mounting 
portion 52a includes four attachment members 54a ex- 
tending radially outwardly from the hub body 50 with two 
15 of the first spoke openings 55a and 56a formed in each 
of the attachment members 54a. Similarly, the second 
spoke mounting portion 52b has eight spoke openings 
with fourinnerspokeopenings 55b and fourouter spoke 

openings 56b. Spoke openings 55b and 56b will be re- 
20 ferred to herein as the second spoke openings. The sec- 
ond spoke mounting portion 52b includes four attach- 
ment members 54b extending radially outwardly from 
the hub body 50 with two of the second spoke openings 
55b and 56b formed in each of the attachment members 
25 54b 

[0027] As shown in Figures 2, 4 and 6, the spoke at- 
tachment members 54a and 54b protrude in the diamet- 
ricdirection and are provided atfour places each on he 
left and right ends at a distance from each other in the 
30 circumferential direction. The spoke attachment mem- 
bers 54a and 54b are provided at regular intervals in the 
circumferential direction, preferably ninety degrees 
apart from each other. The spoke attachment members 
54a on the right side and the spoke attachment mem- 
35 bers 54b on the left side are aligned when view along 
the center axis A of the hub axle 30. 
[0028] The number and shape of the spoke attach- 
ment members 54a and 54b will depend upon the 
number of spokes and their shapes. Accordingly, it will 
40 be apparent to those skilled in the art from this disclo- 
sure that other types and shapes of hubs can be utilized 
in connection with the present invention. 
[0029] The first and second inner spoke openings boa 
and 55b have their longitudinal axes B extending tan- 
45 gentially from an inner imaginary circle centered on the 
center axis A. The first and second outer spoke open- 
ings 56a and 56b have their longitudinal axes C extend- 
ing tangentially from an outer imaginary circle centered 
on the center axis A. In the illustrated embodiment the 
so spoke openings 55a, 55b and 56a. 56b have longitudi- 
nal axes B and C, respectively, extending at an angle to 
the center plane P c that substantially bisects the rear 
wheel 16. In other words, the spokes 24 arranged ir. he 
spoke openings 55a. 55b and 56a. 56b such that the 
55 spokes 24 extend from the spoke attachment members 
54a and 54b and converge towards the center plane P c 
as they approach the rim 26. 
[0030] As seen in Figure 4, each of the first and sec- 
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ond spoke openings 55a, 56a and 55b, 56b forms a 
through hole that receives one of the spoke nipples 24a 
or 24b of spokes 24 therein. Each of the first and second 
spoke openings 55a, 56a and 55b, 56b has a larger di- 
ameter portion 58 and a smaller diameter portion 59. 
The spokes 24 exit out of the smaller diameter portions 
59 of the first and second spoke openings 55a, 56a and 
55b, 56b. The "center" of each of the first and second 
spoke openings 55a, 56a and 55b, 56b as used herein 
refers to the center opening of the smaller diameter por- 
tion 59 where the spoke 24 exits out of the spoke open- 
ing. 

[0031] The inner spoke openings 55a and 55b and the 
outer spoke openings 56a and 56b go through the front 
and rear walls of the left and right spoke attachment 
members 54a and 54b in the circumferential direction of 
the hub body 50 at different positions in the radial direc- 
tion from the center of the hub axle 30, that is, at different 
positions in the radial direction in the plane that includes 
the hub axle 30. The spoke openings 55a, 56a and 55b, 
56b are holes that serve to engage the nipples 24a and 
24b of the spokes 24. 

[0032] Referring to Figures 9 and 10, the freewheel 
34 is operatively coupled between the first end of the 
hub axie 30 and the first end of the hub body 50. The 
freewheel 34 is relatively conventional, and thus, will not 
be discussed or illustrated in detail herein. The main dif- 
ference between the freewheel 34 of the present inven- 
tion and other freewheels is that freewheel 34 is partially 
recessed into the first spoke mounting portion 52a. In 
particular, the first spoke mounting portion 52a has a re- 
cess 53 that is concentric with the interior passageway 
52d for receiving an inner portion of the freewheel 34 
and an inner portion of the sprocket assembly 36 therein 
as discussed below. In other words, the first spoke 
mounting portion 52a overlaps the inner portion of the 
freewheel 34 so that the axial spacing between the first 
and second spoke mounting portions 52a and 52b can 
be maximized without increase the overall width of the 
bicycle hub assembly 12. 

[0033] Referring to Figure 9, the freewheel 34 is cou- 
pled to hub body 50 in a conventional manner and has 
a plurality of splines for receiving the sprocket assembly 
36 thereon. The freewheel 34 includes of a driving cyl- 
inder 60, a driven cylinder 62 having an outer peripheral 
surface with splines 62a for nonrotatably coupling the 
sprocket assembly 36 thereto, a unidirectional rotation 
transmission mechanism (one-way clutch) 66 and two 
sets of ball bearings 68 and 70 that rotatably support the 
driven cylinder 62 to the driving cylinder 60. The driven 
cylinder 62 is adapted, by means of the unidirectional 
rotation transmission mechanism 66 and the ball bear- 
ings 68 and 70 to freely rotate in one direction relative 
to the driving cylinder 60. The ball bearings 70 that sup- 
ports one end side of the driven cylinder 62 are support- 
ed by the outer race 45a of bearing assembly38a 
screwed onto the right-hand end of the driving cylinder 
60. One end side of the driven cylinder 62 of the free- 



wheel 34 is rotatably supported on the hub shaft 30 
through balls 43a and an inner race member 44a 
screwed onto the hub shaft 30. The unidirectional rota- 
tion transmission mechanism 66 is so constructed that 

5 the driven cylinder 62 is provided with serrated teeth 80 
on the inner periphery thereof between the ball bearings 
68 and 70. The driving cylinder 60 is provided on the 
outer periphery thereof with transmission pawls 82 as 
seen in Figure 10. The transmission pawls 82 comes 

10 into mesh with the serrated teeth 80 upon the positive 
rotation of the driven cylinder 62 to transmit the driving 
power thereof to the hub body 50 that is splined engaged 
with the driving cylinder 60 via the tubular support 84 of 
the hub body 50. 

15 [0034] As best seen in Figure 10, the driven cylinder 
62 of the freewheel 34 has an outwardly facing abutment 
surface 62b located at its inner axial end. The abutment 
surface 62b limits inward movement of the sprocket as- 
sembly 36 along splines 62a of the driven cylinder 62. 

20 This abutment surface 62b is an annular surface that is 
located in a plane extending substantially perpendicular 
to the center axis A. The plane of the abutment surface 
62b is located within the recess 53 of the first spoke 
mounting portion 52a of the hub body 50. In other words, 

25 the plane of the abutment surface 62b is located axial 
inward from the most outwardly facing edge 53a of the 
first spoke mounting portion 52a of the hub body 50. 
[0035] Referring to Figure 1 0, the sprocket assembly 
36 is fixedly coupled to the freewheel 34 for rotation 

30 therewith. The sprocket assembly 36 basically includes 
a pair of washers or spacers 89, a support member 90 
with a plurality of sprockets 91-99 in the form of ring 
plates that are mounted on the support member 90. The 
support member 90 and the sprockets 91-99 are fixedly 

35 retained on the freewheel 34 by an end nut 100. The 
drive power transmitted to the sprocket assembly 36 is 
transmitted by the freewheel 34 via a chain to the hub 
body 50 in only one direction as discussed above. 
[0036] In the illustrated embodiment of Figure 1 0, one 

40 of the washers 89 of the sprocket assembly 36 abut 
against the abutment surface 62b of the freewheel 34. 
Of course, the washers 89 of the sprocket assembly 36 
can be remove completely, as seen in Figure 11, or re- 
placed with a smaller washer to move the sprocket as- 

45 sembly 36 axially inward. 

[0037] The support member 90 axially spaces the 
sprockets 91-99 along the freewheel 34. In the preferred 
embodiment, the sprocket assembly 36 has nine 
sprockets. The sprocket assembly 36 is mounted on the 

50 freewheel 34 such that the first spoke mounting portion 
52a of the hub body 50 is at least partially located in a 
radial center portion of the innermost or largest sprocket 
99. Moreover, the innermost or largest sprocket 99 has 
an inwardly facing side surface lying in a plane P^ that 

55 is substantially perpendicular to the center axis A. This 
plane P^ of the side surface of the sprocket 99 is located 
axially within 3.0 mm of a "center" of one of the first 
spoke openings 55a or 56a. As mentioned above, the 
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center of each of the spoke openings 55a, 56a, 55b and 
56b as used herein refers to the center opening of the 
smaller diameter portion 59 where the spoke 24 exit out 
of the spoke opening 55a, 56a, 55b or 56b. The centers 
of the spoke openings 55a, 56a, 55b and 56b lie in a 
plane P 2 that is substantially perpendicular to the center 
axis A. Plane P 1 of the side surface of the sprocket 99 
is located axially within 3.0 mm of plane P 2 of the centers 
of the spoke openings 55a, 56a, 55b and 56b. More pref- 
erably, the plane P-, of the side surface of the sprocket 
99 is located axially within 2.0 mm of the plane P 2 of the 
centers of the first spoke openings 55a and 56a, when 
the plane P, is located relative to the hub axle 32 on an 
axial side of the centers of the first spoke openings 55a 
and 56a that is closest to the first end of the hub body 
50 as seen in Figure 10. When the plane P 1 is located 
relative to the hub axle 32 on an axial side of the centers 
of the first spoke openings 55a and 56a that is closest 
to the second end of the hub body 50, the plane P^ of 
the side surface of the sprocket 99 is located axially with- 
in 3.0 mm of the plane P 2 of the centers of the first spoke 
openings 55a and 56a as seen in Figure 11. 
[0038] The support member 90 basically includes a 
base portion 90a and a plurality of support arms 90b ex- 
tending radially outwardly from the base portion 90a the 
sprockets 94-99 coupled thereto. The base portion 90a 
has an inner portion that is located within recess 53 of 
the first spoke mounting portion 52a. Also, the inner 
edge of the base portion 90a is preferably substantially 
aligned with plane P, of the side surface of the sprocket 
99. The support arms 90b are inclined toward the first 
spoke mounting portion 52a with respect to the center 
axis A so that the first spoke mounting portion 52a is at 
least partially located in a radial center portion of the 
support arms 90b and the innermost sprocket 99. The 
support arms 90b have a plurality of steps including ver- 
tical surfaces 90d that are substantially perpendicular to 
the center axis A and horizontal surfaces 90e that are 
substantially parallel to the center axis A. 
[0039] In the illustrated embodiment, sprockets 91-93 
are supported directly on the driven cylinder 62, while 
the sprockets 94-99 are coupled by rivets or fasteners 
102 to the support arms 90b of the support member 90, 
which is supported on the driven cylinder 62. The base 
portion 90a has a splined center bore 90c that mates 
with the splines 62a of the driven cylinder 62 so that they 
rotate together. 

[0040] The terms of degree such as "substantially", 
"about" and "approximately" as used herein mean a rea- 
sonable amount of deviation of the modified term such 
that the end result is not significantly changed. These 
terms should be construed as including a deviation of at 
least ± 5% of the modified term if this deviation would 
not negate the meaning of the word it modifies. 
[0041] While only selected embodiments have been 
chosen to illustrate the present invention, it will be ap- 
parent to those skilled in the art from this disclosure that 
various changes and modifications can be made herein 



without departing from the scope of the invention as de- 
fined in the appended claims. Furthermore, the forego- 
ing description of the embodiments according to the 
present invention are provided for illustration only, and 
5 not for the purpose of limiting the invention as defined 
by the appended claims and their equivalents. 
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1 . A bicycle hub assembly (1 2) comprising: 

a hub axle (30) having a center axis (A) extend- 
ing between a first frame mounting end (30a) 
and a second frame mounting end (30b); 
a hub unit (32) having a hub body (50), a first 
spoke mounting portion (52a) located adjacent 
a first end of said hub body (50), a second 
spoke mounting portion (52b) located adjacent 
a second end of said hub body (50) and an in- 
terior passageway (52d) extending through 
said hub body (50) with said hub axle (30) being 
rotatably supported therein; 
a freewheel (34) operatively coupled between 
25 said first end of said hub axle (30) and 

said first end of said hub body (50); and 
a sprocket assembly (36) coupled to said free- 
wheel (34) with a plurality of sprockets (91-99) 
axially spaced apart along said freewheel (34), 
30 said sprocket assembly (36) having an inner 

portion recessed within a recess (53) of said 
first spoke mounting portion (52a). 

2. A bicycle hub assembly (12) according to claim 1 , 
35 wherein 

said sprocket assembly (36) includes a base portion 
(90a) and a plurality of support arms (90b) extend- 
ing radially outwardly from said base portion (90a) 
with some of said sprockets (94-99) coupled there- 
to to, said support arms (90b) being inclined toward 
said first spoke mounting portion (52a) with respect 
to said center axis (A) so that said first spoke mount- 
ing portion (52a) is at least partially located in a ra- 
dial center portion of said support arms (90b). 

45 

3. A bicycle hub assembly (12) according to claim 2, 
wherein 

said support arms (90b) has a plurality of steps in- 
cluding vertical surfaces (90d) substantially perpen- 
50 dicular to said center axis (A) and horizontal surfac- 
es (90e) substantially parallel to said center axis 
(A). 

4. A bicycle hub assembly (12) according to any of 
55 claims 1 to 3, wherein 

said first spoke mounting portion (52a) extends ra- 
dially outwardly from said hub body (50). 
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5. A bicycle hub assembly (12) according to claim 1, 
wherein 

said first spoke mounting portion (52a) includes four 
attachment members (54a) extending radially out- 
wardly from said hub body (50) with two first spoke 
openings (55a, 56a) formed in each of said attach- 
ment members (54a) of said first spoke mounting 
portion (52a), and 

said second spoke mounting portion (52b) includes 
four attachment members (54b) extending radially 
outwardly from said hub body (50) with two second 
spoke openings (55b, 56b) formed in each of said 
attachment members (54b) of said second spoke 
mounting portion (52b). 

6. A bicycle hub assembly (12) according to any of 
claims 1 to 5, wherein. 

said first spoke mounting portion (52a) includes a 
plurality of first spoke openings (55a, 56a) with lon- 
gitudinal axes (B, C) that are tangentially arranged 
about an imaginary circle centered on said center 
axis (A), and 

said second spoke mounting portion (52b) includes 
a plurality of second spoke openings (55b, 56b) with 
longitudinal axes (B, C) that are tangentially ar- 
ranged about an imaginary circle centered on said 
center axis (A). 

7. A bicycle hub assembly (12) according to any of 
claims 1 to 6, wherein 

a portion of said freewheel (34) is axially positioned 
in said recess (53) of said first spoke mounting por- 
tion (52a) that is concentric with said interior pas- 
sageway (52d). 

8. A bicycle hub assembly (12) according to any of 
claims 1 to 7, wherein 

said first spoke mounting portion (52a) includes a 
plurality of first spoke openings (55a, 56a) with a 
through hole with a larger diameter portion (58) and 
a smaller diameter portion (59), and 
said second spoke mounting portion (52b) includes 
a plurality of second spoke openings (55b, 56b) with 
a through hole with a larger diameter portion (58) 
and a smaller diameter portion (59). 

9. A bicycle hub assembly (12) comprising: 

a hub axle (30) having a center axis (A) extend- 
ing between a first frame mounting end (30a) 
and a second frame mounting end (30b); 
a hub body (50) having a first end of said hub 
body (50) with a most outwardly facing edge 
and a second end of said hub body (50), said 
hub axle (30) rotatably supporting said hub 
body (50); 

a freewheel (34) operatively coupled between 
said first end of said hub axle (30) and 



said first end of said hub body (50), said free- 
wheel (34) having an outwardly facing abut- 
ment surface (62b) being located axially inward 
of said most outwardly facing edge of said hub 
5 body (50). 

10. A bicycle hub assembly (12) according to claim 11, 
further comprising 

a sprocket assembly (36) including a plurality of 
10 sprockets (91-99) axially spaced apart along said 
freewheel (34) with a portion of said first end of said 
hub body (50) being at least partially located in a 
radial center portion of one of said sprockets 
(91-99). 

15 

1 1 . A bicycle hub assembly (12) according to claim 9 or 
10, wherein 

a sprocket assembly (36) including a base portion 
(90a) and a plurality of support arms (90b) extend- 

20 ing radially outwardly from said base portion (90a) 
with a plurality of sprockets (94-99) coupled thereto, 
said support arms (90b) being inclined toward said 
first end of said hub body (50) with respect to said 
center axis (A) so that said first end of said hub body 

25 (50) is at least partially located in a radial center por- 
tion of said support arms (90b). 

12. A bicycle hub assembly (12) according to claim 11 , 
wherein 

30 said support arms (90b) has a plurality of steps in- 
cluding vertical surfaces (90d) substantially perpen- 
dicular to said center axis (A) and horizontal surfac- 
es (90e) substantially parallel to said center axis 
(A). 

35 

13. A bicycle hub assembly (12) according to any of • 
claims 9 to 11, wherein 

said first end of said hub body (50) has a first spoke 
mounting portion (52a) extending radially outwardly 
40 from said hub body (50). 

14. A bicycle hub assembly (12) according to any of 
claims 9 to 13, wherein. 

said first end of said hub body (50) has a first spoke 
45 mounting portion (52a) with four attachment mem- 
bers (54a) extending radially outwardly from said 
hub body (50) with two first spoke openings (55a, 
56a) formed in each of said attachment members 
(54a) of said first spoke mounting portion (52a). 

50 

15. A bicycle hub assembly (12) according to any of 
claims 9 to 14, wherein 

said first end of said hub body (50) has a first spoke 
mounting portion (52a) with a plurality of first spoke 
55 openings (55a, 56a) with longitudinal axes (B, C) 
that are tangentially arranged about an imaginary 
circle centered on said center axis (A). 
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16. A bicycle hub assembly (12) according to claim 15, 
wherein 

said first spoke openings (55a, 56a) have a through 
hole with a larger diameter portion (58) and a small- 
er diameter portion (59). 5 

17. A bicycle hub assembly (12) according to claim 15, 
wherein 

said first end of said hub body (50) has a first spoke 
mounting portion (52a) including a plurality of first 
spoke openings (55a, 56a) with longitudinal axes 
(B, C) that are tangentially arranged about an im- 
aginary circle centered on said center axis (A), and 
said second end of said hub body (50) has a second 
spoke mounting portion (52b) including a plurality 
of second spoke openings (55b, 56b) with longitu- 
dinal axes (B, C) that are tangentially arranged 
about an imaginary circle centered on said center 
axis (A). 
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or 19, wherein 

said plane of said side surface of said largest 
sprocket (99) is located relative to said hub axle (30) 
on an axial side of said center of said one of said 
first spoke openings (55a, 56a) that is closest to 
said first end of said hub body (50). 

21. A bicycle hub assembly (12) according to any of 
claims 18 to 20, wherein 

said plane of said side surface of said largest 
sprocket (99) is located axially within 2.0 mm of said 
center of said one of said first spoke openings (55a, 
56a). 



18. A bicycle hub assembly (12) comprising: 

a hub axle (30) having a center axis (A) extend- 
ing between a first frame mounting end (30a) 
and a second frame mounting end (30b); 
a hub unit (32) having a hub body (50) with said 
hub axle (30) being rotatably supported therein, 
a first spoke mounting portion (52a) with a plu- 
rality of first spoke openings (55a, 56a) located 
adjacent a first end of said hub body (50), and 
a second spoke mounting portion (52b) located 
adjacent a second end of said hub body (50); 
a freewheel (34) operatively coupled between 
said first end of said hub axle (30) and 
said first end of said hub body (50); and 
a sprocket assembly (36) coupled to said free- 
wheel (34) with a plurality of sprockets (91-99) 
axially spaced apart along said freewheel (34), 
said sprockets (91-99) having a largest sprock- 
et (99) with an inwardly facing side surface lying 
in a plane substantially perpendicular to said 
center axis (A), said plane of said side surface 
of said largest sprocket (99) being located axi- 
ally within 3.0 mm of a center of one of said first 
spoke openings (55a, 56a), said sprocket as- 
sembly (36) having an inner portion recessed 
within a recess (53) of said first spoke mounting 
portion (52a). 

19. A bicycle hub assembly (12) according to claim 18, 
wherein 

said plane of said side surface of said largest 
sprocket (99) is located relative to said hub axle (30) 
on an axial side of said center of said one of said 
first spoke openings (55a, 56a) that is closest to 
said second end of said hub body (50). 

20. A bicycle hub assembly (12) according to claim 18 



15 22. A bicycle hub assembly (12) according to claim 18 
to 21, wherein 

said sprocket assembly (36) includes a base portion 
(90a) and a plurality of support arms (90b) extend- 
ing radially outwardly from said base portion (90a) 
20 with some of said sprockets (91-93) coupled there- 
to, said support arms (90b) being inclined toward 
said first spoke mounting portion (52a) with respect 
to said center axis (A) so that said first spoke mount- 
ing portion (52a) is at least partially located in a ra- 
25 dial center portion of said support arms (90b). 

23. A bicycle hub assembly (12) according to claim 22, 
wherein 

said support arms (90b) has a plurality of steps in- 
30 eluding vertical surfaces (90d) substantially perpen- 
dicular to said center axis (A) and horizontal surfac- 
es (90e) substantially parallel to said center axis 
(A). 

35 24. A bicycle hub assembly (12) according to any of 
claims 18 to 23, wherein 

said first spoke mounting portion (52a) extends ra- 
dially outwardly from said hub body (50). 

40 25. A bicycle hub assembly (12) according to any of 
claims 18 to 24, wherein 

said first spoke mounting portion (52a) includes four 
attachment members (54a) extending radially out- 
wardly from said hub body (50) with two of said first 
45 spoke openings (55a, 56a) formed in each of said 
attachment members (54a) of said first spoke 
mounting portion (52a). 

26. A bicycle hub assembly (12) according to any of 
50 claims 1 8 to 25, wherein. 

said first spoke openings (55a, 56a) have longitudi- 
nal axes (B, C) that are tangentially arranged about 
an imaginary circle centered on said center axis (A). 

55 27. A bicycle hub assembly (12) according to any of 
claims 18 to 26, wherein 

a portion of said freewheel (34) is axially positioned 
in said recess (53) of said first spoke mounting por- 
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tion (52a) that is concentric with said interior pas- 
sageway (52d). 

28. A bicycle hub assembly (12) according to any of 
claims 18 to 27, wherein 

said first spoke mounting portion (52a) includes a 
plurality of first spoke openings (55a, 56a) with a 
through hole with a larger diameter portion (58) and 
a smaller diameter portion (59). 
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